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PREFACE. 



This Comparative Catalogue of the Typical Parts of the Skeletons of 
a Cat, a Duck, and a Codfish has been prepared, tinder the direc- 
tion of Professor Huxley, to accompany the Sets of Skeletons supplied 
to schools, for the use of students of zoology, by the Science and Art 
Department. In these sets, the Cat (Fells catus) has been taken as a 
representative of Mammals, the Duck (Anas boschas) as a representative 
of Birds, and the Cod-fish (Gadus morrhua) as a representative of Fishes; 
and the parts of each have been arranged so as to show, side by side, the 
differences which exist in the corresponding portions of the skeleton in 
these three animals. 

In order to assist the student in tracing these differences, the names 
by which the corresponding parts are known in each of these three 
animals are placed, in this catalogue, in parallel columns, and below 
each name the general characters of the part. Thus it will be found 
that the opposite pages are divided so as to form four parallel columns. 
In the first of these are placed the letters referring to the different 
bones, which are indicated in the sets of skeletons and in the plate of 
figures by the same letters ; in this same column also are placed the 
references to the small letters in the plate, which point out the various 
parts of each bone. In the second column, opposite to the letter in the 
first, will be found the name by which the part indicated is known in 
the Cat, and following this the general characters which it presents in 
this animal ; in the third column the name of the part and its general 
characters in the Duck ; and in the fourth column the name and general 
characters of the corresponding part in the Codfish. 

These short descriptions are only intended to be used as notes, for it 
is impossible in so limited a space to enter into any explanation of the 
statements made. 



b PREFACE. 

The figures of the bones appended to this catalogue will enable 
the student, when he cannot have the bones before him, to trace the 
characters and see the position of the parts mentioned in the text. 

All the bones are drawn one half their natural diameter, except the 
auditory ossicles, which are enlarged four diameters. 

In each skeleton the parts of the Skull and Vertebral column are 
indicated by the letters A to R on red labels; the parts of the Fore limb 
by the letters S to X on green labels ; and the parts of the Hind limb by 
the letters S' to X' on white labels. The same letter is placed beside 
the corresponding part in each skeleton. 

The descriptions given in this Catalogue (pp. 6-23) must be under* 
stood to refer only to the skeletons of the Cat, Duck, and Codfish. 

Upon pages 24 to 26 will be found a Comparative Table of the Bones 
which exist in the Skulls, &c. of Mammals, Birds, and Fishes generally ; 
by this arrangement it may be seen whether any bone of the Skull which 
is present in one of these groups has its representative in either of the 
others. 

E. T. N. 

May 1875. 



COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 



CAT. 



Fig. 1. Skull viewed from below. 

„ 2. „ „ above. 

v 3. „ „ side. 

In figs. 1 & 3 of the Cod-fish the 
series of bones which bound the 
orbit below are not represented. 
£.0. Basioccipital. 
E.O. Exoccipital. 
S.O. SupraoccipitaL 
B.S. Basisphenoid. 
A.S. Alisphenoid. 
Pa. Parietal. 
P.S. Presphenoid. 
O.S. Orbitosphenoid. 
Fr. FrontaL 
X. Parasphenoid. 
B.T. Basitemporal 
Eth. Ethmoid. 
Pr.fr. Prefrontal. 
Na. Nasal. 
Vo. Vomer. 
Pr.ot Prootic, 
Op.ot. Opisthotic. 
Ep.ot. Epiotic. 
Pt.ot. Pterotic. 
Sp.ot. Sphenotic. 
Sq. Squamosal 
Ty. Tympanic. 
Pmx. Premaxilla. 
Mx. Maxilla. 
Ju. JugaL 
Q.ju. QuadratojugaL 
Qu. Quadrate. 
La. Lachrymal. 
PI. Palatine. 
Pt. Pterygoid. 
M.pt. Mesopterygoid. 



Skull. 

The base and walls of the brain- 
case always become well ossified. 

There are two condyles, by means 
of which the skull articulates with 
the vertebral column, these being 
formed chiefly by the exoccipitals 
and partly by the basioccipital. 
The lower jaw articulates directly 
with the squamosal bone. 

The palatine and pterygoid bones 
become fixed to the base of the 
skull. 

The maxillary sui&palatine bones 
give off horizontal processes, which, 
meeting with their fellows of the 
opposite side, separate the nasal 
passages from the mouth. 

No distinct parasphenoid. 

Teeth are developed in the max- 
UIbb, premaxillae, and rami of the 
lower jaw. The dental formula is, 
% a^^TT P-W" Ti m * ll • The upper 
true molars are very small 



OF TYPICAL BONES. 



DUCK. 



CODFISH. 



SMI. 

The bones of the bird's skull 
are well developed, but the pre- 
sphenoidal and orbitosphenoidal 
regions are not ossified in the Duck. 

The sutures of the skull are early 
obliterated. 

There is only one condyle for ar- 
ticulation with the vertebral column, 
this being formed chiefly by the 
basioccijntal, and only to a small 
extent by the exoccipitals. 

The lower jaw does not articulate 
directly with the skull, but with 
the 08 quadratum ; the latter bone 
articulating with the skull. 

The palatines and pterygoids are 
not fixed to the base of the skull ; 
and they do not develop horizontal 
processes which separate the nasal 
cavities from the mouth. 

No distinct parasphenoid. 

There are no teeth. 



Skull. 

The skull of the Codfish is more 
thoroughly ossified than is that of 
many other fishes, nevertheless 
there is always a considerable 
amount of cartilage which remains 
unossified even in the adult 

The skull articulates with the 
vertebral column by means of a 
concave surface, formed by the 
basioccipital only. 

The lower jaw articulates, as in 
the Duck, with the os quadratum ; 
but this bone and the metapterygoid, 
which continues it dorsally, are held 
to the skull by the hyomandibular. 

The palatines and pterygoids are 
not fixed to the base of the skull. 

The nasal chambers do not com- 
municate with the mouth. 

The paraspJienoid is a large and 
distinct bone. 

Teeth are developed upon the 
premaxillae, vomer, and dentary por- 
tions of lower jaw ; and also upon 
the hypopharyngeal bones (D. 5), 
and upon the epipharyngeals or 
pharyngobranchials (pb). 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 




B. 


Lower Jaw. 




Fig. 1. Side view. 


Each ramus is formed by a single 




„ 2. seen from above. 


piece bearing teeth, and in the 
adult there is no trace of Meckel's 




Art. Articular piece. 


cartilage. 




Den. Dentary „ 






Ang. Angular „ 






Spl. Splenial. 






Co. Coronary. 






C. 


Hyoid. 




Fig. 1. Viewed from above. 


The hyoid consists of a basal 




(In the Cat the anterior cornua 


portion, and of an anterior and a 




have been thrown forward.) 


posterior pair of corntta. These two 




Fig. 2„ Viewed from the side. 


pairs of cornua are not ossified to 




The parts in their natural position. 


the same extent. The anterior cor- 




bh. BasihyaL 


nua are each divided into three 




hh. HypohyaL 
ch. Ceratohyal. 


portions, viz. the ceratohycd, epi- 




eh, EpihyaL 


hyal, and stylohyah 




ih. InterhyaL 






brs. Branchiostegal rays. 






b.brs. Ba8ibranchiostegaL 






D. 


Posterior Cornua of Hyoid. 




bb. BasibranchiaL 


(Thyrohyal.) 




hb. HypobranchiaL 


These are developed in the third 




cb. CeratobranchiaL 


visceral arch, and each consists of 




eb. EpibranchiaL 


a single piece commonly called the 




thyrohyal; which corresponds to 




pb. Pharyngobranchial. 


one of the lower bones of the first 




1,2,3,4,5. The five Branchial 


branchial arch of the Codfish. There 




Arches in the Codfish. 


is no basibranchial. 

There is nothing in the Cat 
corresponding with the remaining 
branchial arches of the Codfish. 
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DUCK. 



CODFISH. 



Lower Jaw. 

Each ramus consists of several 
pieces (6), the one anterior piece of 
which, the dentary, is the homo- 
logue of the greater part, if not of 
the whole, of the ramus of the Cat's 
lower jaw, but bears no teeth. 

The portion which articulates with 
the quadrate bone is the articular. 
The remaining elements are the 
angular, surangular, splenial, and 
coronary. 

There is no Meckel's cartilage in 
the adult. 



Lower Jaw. 
Each ramus consists of a dentary 
piece, which bears teeth; of an angu- 
lar piece y and of an articular por- 
tion, corresponding to the articular 
in the bird's lower jaw ; continu- 
ous with this is a persistent rod of 
cartilage, which extends towards 
the symphysis, and is known as 
Meckel's cartilage. 



Hyoid. 
In front of the basal portion there 
are two bones, which coalesce and 
lie in the tongue; these are the 
ceratohyals or anterior cornua. 



. Hyoid. 

There is one pair of large cornua, 
which corresponds to the anterior 
pair in the Cat and Duck, but the 
Codfish has no basal portion. Each 
horn consists of two hypohyals placed 
one beside the other, of bceratohyal, 
an epihyal, and an interhyal. Upon 
the posterior and inferior margin of 
the ceratohyal the seven branchio- 
stegal rays are placed, the lower 
three being upon the inside and the 
upper four upon the outside. 



Posterior Cornua of Hyoid. 
(Thyrohyal.) 

These, the largest pair in the bird, 
are developed in the third visceral 
arch, and each consists of two por- 
tions, viz. the ceratobranchial and 
the epibranchial ; there is also a 
median piece, the basibranehial. 

The remaining branchial arches 
of the Codfish are not represented. 



Branchial Arches. 
There are five pairs of branchial 
arches, the first being the homo- 
logue of the posterior cornua of the 
Cat's and Duck's hyoids. The four 
anterior arches bear gills, and are 
completed above by the pharyngo- 
branchial bones, which bear teeth. 
The posterior arch is not completed 
above, but consists of a single bone 
upon each side below the pharynx, 
which bears teeth, but not gills. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 


r 


E. 


Malleus. 




tp. Process fixed to the tympanic 


This bone forms part of the au- 




membrane. 


ditory apparatus. 




gp. Process continuous in early con- 






dition with Meckel's cartilage. 






a. Facet for articulation with the 






incus. 






F. 


Incus. 




a. Facet for articulation with the 


This forms part of the auditory 




malleus. 


apparatus. 




ob. Orbiculare. 






A star (*) is placed opposite the 






point where the interhyal is at- 






tached. 






G. 


Stapes. 




fp. Plate fitting into the fenestra 


This bone has much the form of a 




ovalis. 


stirrup. It forms part of the auditory 
apparatus, and is attached to the 
membrane of the fenestra ovalis. A 
small ossification at the point of 
union between the stapes and incus 
is called the orbiculare. 




H. 


The preoperculum and interoper- 
culum are probably represented in 
the Cat by the squamosal and tym- 




• 


panic bones. 





OP TYPICAL BONES. 
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DUCK. 



CODFISH. 



Quadrate. 
This forms no part of the auditory 
apparatus; it articulates with the 
skull, is interposed between it and 
the lower jaw, and forms an articu- 
lar surface upon which the latter 
plays. 



1. Quadrate; 2. Metapterygoid. 

These two bones together repre- 
sent the quadrate in birds; they 
are interposed between the lower 
jaw and the skull; they do not, 
however, directly articulate with 
the skull, neither do they form part 
of the auditory apparatus. 



Incus. 
Part of the rod of the Columella 
auris may possibly represent the 
incus; but the greater portion of 
the cartilage of this part remains 
unossified. 



l.Hyomandibukvr ; 2.8ymplectic. 

These two bones represent the 
incus of the mammal; they form, 
with the quadrate and metaptery- 
goid, a chain of bones interposed 
between the lower jawand the skull. 

The hyomandibular articulates 
with the skull, and supports both 
the lower jaw and the hyoid appa- 
ratus. 



Stapes. 
The flat expansion upon the inner 
extremity of the Columella auris, 
which is attached to the membrane 
of the fenestra ovalis (and probably 
a portion of the rod), represents the 
stapes* 



Not developed in fishes. 



The preoperculum is probably re- 
presented in the Duck by the squa- 
mosal. 



Opercular Bones. 

1. Preoperculum. This is attach- 
ed to the hyomandibular above and 
to the quadrate below. 

2. Operculum. This bone also 
is attached to the hyomandibular. 

3. Suboperculum. 

4. Interoperculum. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 




/. 






Microscopic. 




K. 

Fig. 1. Viewed from above. 
„ 2. „ „ before. 
„ 3. „ side. 

n. Neural canal. 
tr. Transverse process. 
Ip. Lateral perforation for the ver- 
tebral artery. 

a. Articular facet. 


Atlas. 

This, the first cervical vertebra, 
has no distinct centrum. It has two 
concave articular surfaces in front, 
to receive the two condyles of the 
skull. The transverse processes are 
large, and there are lateral perfora- 
tions for the vertebral arteries. 

The centra of all the vertebrae 
have terminal epiphyses. 




L. 

Fig. 1. Viewed from above, 
„ 2. „ „ behind. 
„ 3. „ „ side. 

n. Neural canaL 

c. Centrum. 

Ip. Lateral perforation for the ver- 
tebral artery. 

o. Odontoid process. 
tr. Transverse process. 


Axis. 

The second cervical or odon- 
toid vertebra has the centrum pro- 
duced anteriorly, to form the odon- 
toid process. Upon each side of this 
process there is a convex facet for 
articulation with the atlas. There 
are lateral perforations for the ver- 
tebral arteries. 




M. 

Fig. 1. Viewed from above. 
„ 2. „ „ behind. 
„ 3. „ „ side. 

n. Neural canaL 

c. Centrum. 
tr. Transverse process. 
Ip. Lateral perforation. 


Middle Cervical Vertebra. 

There are always lateral perfora- 
tions for the vertebral arteries. 

There are no moveable ribs; they 
are represented in the early condi- 
tion ; but are soon ankylosed to 
the transverse processes. 

The Cat has seven cervical verte- 
brae. 





Of TYPICAL BONES. 
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DUCK. 


CODFISH. 






Otoliths. 

These are large in the Codfish, 
whilst they are microscopic in birds 
and mammals. 




Microscopic. 




Atlas. 

The first cervical vertebra is small 
and ring-like, there being no proper 
body. 

There is a single concave articular 
surface in front, to receive the one 
condyle of the skulL 

There are no terminal epiphyses 
to the centra of any of the vertebrae. 


First Vertebra. 

There is no cervical region in the 
Codfish; the vertebra which articu- 
lates with the skull resembles those 
of the rest of the column in having 
a distinct biconcave centrum. 




Axis. 

The second cervical vertebra has 
an odontoid process. There are 
lateral perforations for the vertebral 
arteries. 

The posterior surface of the cen- 
trum is saddle-shaped, being convex 
from side to side and concave from 
above downwards. 




. 


The second vertebra of the Codfish 
has no odontoid process ; both sur- 
faces of the centrum are concave. 




Middle Cervical Vertebra. 

There are always lateral perfora- 
tions for the vertebral arteries. 

The terminations of the centrum 
are saddle-shaped, the anterior being 
concave from side to side and con- 
vex from above downwards; whilst 
the posterior is concave from above 
downwards and convex from side to 
side. 

Some of the posterior cervical 
vertebrae have moveable ribs, but 
these do not reach the sternum. 

The Duck has sixteen cervical 
vertebrae. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 



CAT. 



N. 
Fig. 1. Viewed from side. 
„ 2. „ „ before. 

n. Neural canal. 

tr. Transverse process. 

c. Centrum. 

r. Rib. 

u. Uncinate process of rib. 
str. Sternal Eib. 

st. Sternum. 
stc. Sternal Crest. 

a. Surface for articulation with 
the coracoid. 



Thoracic Vertebra with Ribs 
and Sternum. 

The anterior surface of the cen- 
trum is slightly convex and the 
posterior slightly concave. 

There are no lateral perforations. 

There are moveable ribs, which, in 
the anterior thoracic region, are con- 
nected with the sternum by means 
of more or less ossified cartilages, 
and each rib articulates with the 
vertebra by two processes. 

The sternum consists of a row of 
ossicles connected by cartilages. 

The Cat has thirteen thoracic 
vertebra. 



0. 


Lumbar Vertebra. 




Fig. 1. Viewed from above. 
„ 2. „ „ behind. 
„ 3. „ „ side. 

n. Neural canaL 
e. Centrum. 
tr. Transverse process. 


There are no moveable ribs, and 
the transverse processes are gener- 
ally well developed. 

There are seven lumbar vertebrae, 
which are slightly convex in front 
and slightly concave behind. 




P. 


Sacrum. 




Fig. 1. Viewed from above. 


This consists of three vertebras 




„ 2. „ „ side. 


ankylosed together. Short stout 




„ 3. „ „ before. 


ribs are ankylosed on each side 




n. Neural canal. 
c. Centrum. 


to the two anterior of these vertebras, 




and connect them with the iliac 
bones. 




sr. Sacral rib. 






sf. Sacral foramina. 






tr. Transverse process. 







OP TTPICAL BONB8. 
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DUCK. 


OOOFISH. 




Thoracic Vertebra with Ribs 
and Sternum, 

The ends of the body are noddle- 
shaped. 

There are no lateral perforations. 

There are moveable ribs, those in 
the anterior region being connected 
with the sternum by means of well- 
ossified sternal ribs, and each rib 
articulates with the vertebra by two 
processes. 

Some of the ribs have uncinate 
processes. 

The sternum is a broad flat plate, 
having a well-developed median 
crest. Its posterior border is deeply 
notched. 


Thoracic Vertebra with Ribs. 

The body of the vertebra is bi- 
concave; there are moveable ribs, 
but these have only single heads 
for articulation with the vertebra. 
Attached to the ribs, but not anky- 
losed to them, are certain back- 
wardly directed bones, which may 
represent the uncinate processes 
found in the Duck. 

There are no sternal ribs or car- 
tilages. 

Fishes have no sternum. 










There are no free lumbar verte- 
brae. 


Fishes have no lumbar vertebras. 




Sacrum. 

Formed by the ankylosis of a 
large number of vertebrae, including 
some from both the thoracic and 
caudal regions. 






Fishes have no sacrum. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 




Fig. 1. Viewed from before. 
„ 2. „ „ side. 
„ 3. „ „ above. 

n. Neural canaL 

e. Centrum. 
ch. Chevron bone. 
tr. Transverse process. 


Caudal Vertebra. 

After the first few caudal ver- 
tebrae the processes become rapidly 
reduced; the bodies become elon- 
gated from before backwards. Some 
of the more anterior ones have chev- 
ron bones, but these are not fixed 
to the vertebrae except in rare in- 
stances. 




R. 

Fig. 1. Viewed from above. 
» 2. „ „ side. 

c. Centrum. 
tr. Transverse process. 
pis. Ploughshare-shaped bone. 
ch. Chevron bone. 

h. Hypuralbone. 
fr. Fin-rays. 


Termination of Tail. 
The caudal vertebras gradually 
lose all their processes, so that they 
become reduced to mere rudiments 
at the end of the tail. 
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DUCK. 



CODFISH. 



Caudal Vertebra. 
These are flattened from before 
backwards, and the transverse pro- 
cesses are large. 



Caudal Vertebra. 
There are no transverse processes. 
ThecTievron bones are well developed 
and are ankylosed to the bodies of 
the vertebrae. 



Termination of Tail. 
Several of the last vertebrae be- 
come ankylosed and flattened from 
side to side, to form the plough- 
share-shaped bone. It is this bone 
which supports the tail feathers. 



Termination of Tail. 

In the Codfish the end of the 
vertebral column is definitely bent 
upwards and forms a urostyle ; the 
greater number of the tail fin-rays 
are placed below this, thus forming 
what is really a heterocercal tail. 
But by the expansion of some of 
the hypural bones into triangular 
plates, and by the disposition of 
the fin-rays upon these, the upper 
and lower portions of the tail are 
made to appear equal. Heterocer- 
cal tails disguised in this manner 
are termed homocercal. Fish tails 
in which the upper and lower lobes 
are really equal, in consequence of 
the end of the vertebral column 
not being bent upwards, are called 
diphyeercal. 

The membrane of the tail fin (and 
also that of the dorsal and anal fins) 
is supported by fin-rays, which are 
dermal productions. The presence 
of these fin-rays in the median line 
of the bodyis specially characteristic 
of fishes. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 




S. 

Outer surface. 
gl. Glenoid cavity. 
8. Spine. 
ac. Acromion process. 
cr. Coracoid process. 


Scapula. 

This bone is somewhat triangular 
in form, and has a strong crest, or 
spine, upon the outer side. 

The lower end is expanded to 
form the cup-like glenoid cavity, 
on one side of which is the coracoid 
process. 




T. 

Outer surface. 

a. The surface which articulates 

with the sternum. 
gl. Glenoid cavity, formed lb. part 

by this bone. v 






The coracoid does not exist as a 
separate bone, but is ankylosed to 
the scapula, and forms merely a pro- 
cess upon the edge of the glenoid 
cayity. ; 




u: ■ ; • . 

Fig. 1. Side view. 
„ 2. Front view of t*he two cla- 
vicles united. 

sa. Point of articulation with the 

scapula. 
ea. Point of articulation with the 

coracoid. ■.-.-. 
sy. Junction of the two clavicles. 
ptJt. Post-temporaL > 5 , \ 
88. Supraclavicular i : 
pc. Post-clavicula. 


Clavicle. 
The Cat's clavicle is small, and 
does not reach either the scapula 
or sternum. ; 




V. 

Fig. 1. Ventral aspect. The an- 
terior and lower side in 
the Cat, and the outer side 
in the Duck. 
„ 2. Preaxial aspect. The inner 
side in the Cat, and the 
anterior and lower side in 
the Bird. 

h. The articular head. 
ar. Articular surfaces for the radius 

and ulna. 
pn. Aperture leading into the air 
cavity. 


Humerus. 
This is a long cylindrical bone, 
it has a rounded head, which forms, 
with the glenoid cavity, a ball-and- 
socket joint. 

The distal extremity forms a 
hinge joint with the radius and 
uttia. 





OP TYPICAL BONES. 
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DUCK- 


CODFISH. 




Scapula. 
This is long and narrow, and has 
no median crest. 


Scapula. 
This bone in the Codfish is small, 
compared with the clavicle, to the 
lower and back part of which it is 
attached. , 




Coracoid. 
It is always a distinct bone ; it 
helps to form the glenoid cavity for 
the articulation of the humerus; 
and it articulates with the front part 
of the sternum. 


Coracoid. 
It is small in the Codfish, and is 
placed immediately below the sca- 
pula. 




Clavicle. 
Well developed in thel)uck; the 
two unitewith each other and with 
a small interclavide to form the 
furculum. 


Clavicle. 

Large, and forming the greater 
part of the pectoral arch. The two 
meet in the middle line below, and 
each is connected with the skull 
above, by means of two bones. One 
of these, the post- temporal, is con- 
nected with the skull by two pro- 
cesses, and the other, the supra- 
clavicula, is placed between the 
clavicle and the post-temporal. 

The post-clavicula projects back- 
wards and downwards. 




Humerus. 

The upper end is widened, and, 
as a consequence, the articular sur- 
face is elongated. 

It possesses a pneumatic cavity, 
and there is an aperture upon the 
post-axial margin, near the head, 
which communicates therewith. 

The convex facet upon the dis- 
tal extremity, which articulates 
with the radius, is elongated and 
placed obliquely. 






Wanting. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 


CAT. 




W. 

r. Eadius. 
u. Ulna. 

ar. Surfaces which articulate with 
the humerus. 


Radius and Ulna. 

These bones are separate and 
moveable upon each other in the 
Cat. The ulna has the proximal 
larger than the distal end; while 
the radius has the proximal smaller 
than the distal end. The radius 
moves in a direction across the ulna. 




X. 

c. Carpus. 

2 * > Scapho-lunar. 

3. Cuneiform. 

4. Trapezium. 

5. Trapezoid. 

6. Magnum. 

7. Unciform. 
p. Pisiform. 

mc. Metacarpus. 
ph. Phalanges. 


Fore Foot. 

There are 6 bones in the carpus, 
2 forming a proximal row, and 4 a 
distal row. The larger bone of the 
proximal row consists of two bones 
which have become united, and is 
therefore termed the scapho-lunar; 
the smaller bone is the cuneiform. 
In the distal row, commencing from 
the radial side, are the trapezium, 
trapezoid, magnum, and unciform. 
The pisiform is a sesamoid bone, 
and does not properly belong to 
the carpus. 

There are 5 metacarpals, the first 
being shorter than the rest. There 
are 5 digits, the first having 2 pha- 
langes and the rest 3 each. All the 
terminal phalanges bear claws. 




Viewed from the side. 

1. Ilium. 

2. Ischium. 

3. Pubis. 

ac. Acetabulum. 

In the Codfish the letters ac. are 
placed opposite the margin which 
articulates with the ventral fin. 


Pelvic Bones. 

The pelvis consists of three bones 
upon each side, all three taking a 
share in the formation of the aceta- 
bulum, which is not perforated. 

The ilium is above the acetabu- 
lum; the ischium is below and pro- 
jects downwards and backwards ; 
the pubis projects downwards and 
forwards. 

The pubes and the ischia meet in 
a symphysis. 





OF TYPICAL BONE8. 
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DUCK. 



CODFISH. 



Radius and Ulna. 

The ulna is larger than the radius, 
and is frequently marked by the 
points of attachment of the quill 
feathers. 

The two bones remain distinct, 
and the radius has a backward or 
forward motion upon the ulna, in 
the direction of its long axis, when 
the wing is expanded or closed. 



Wanting. 



Wing. 

There are only 2 free carpal bones, 
and 3 metacarpal bones (the 1st, 
2d, and 3d); the three metacarpals 
are united to form one bone, the first 
being much shorter than either the 
second or third. 

The first digit has 2 phalanges 
and a horny claw; the second has 
3 phalanges, but no horny claw; 
the third has 1 phalanx without 
any claw. 

When the wing is folded, the 
manus bends down sideways upon 
the ulna. 



Pectoral Fin. 

The entire fin appears to corre- 
spond to the fore foot in the higher 
Vertebrata, the humerus, radius, and 
ulna not being developed. 

A row of four small bones is 
interposed between the fin-rays 
and the posterior margins of the 
coracoid and scapula. 

The fin-rays are, as in the tailfin, 
&c, dermal developments. 



Pelvic Bones. 

Each of the three pelvic bones 
takes a share in the formation of the 
acetabulum, which is perforated. 

The ilium is elongated anteriorly 
and posteriorly. 

The ischium and pubis are both 
directed downwards and backwards, 
and neither of them meets its fellow 
to form a symphysis. 



Pelvic Bones. 
These are very small, and are 
placed far forward, near the pec- 
toral arch. 
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COMPARATIVE CATALOGUE 



REFERENCES TO PLATE. 



CAT. 



V. 

Fig. 1. Dorsal aspect. 
„ 2. Preaxial or inner aspect. 
„ 3. End view of the distal ex- 
tremity. 

h. The articular head; 
c. The condyles. 

cr. The ridge upon the outer con* 
dyle, characteristic of birds. 



Femur. 

This is a cylindrical bone, with a 
rounded head, which is placed at 
an angle with the shaft, and which 
forms, with the acetabulum, a ball- 
and-socket joint. 

The distal end has two articular 
condyles. 



w. 

Fig. 1. Front view. 
„ 2. Post-axial, or outer aspect. 
„ 3. View of proximal end. 
„ 4. View of distal end. 

t. Tibia. 

/. Fibula. 

p. Patella. 
en. Cnemial process. 
as. Astragalus, properly belonging 
to the tarsus. 
(The star in Fig. 3 indicates the 
position of the depression between 
the tibia and the fibula for the re- 
ception of the crest of the outer 
condyle of the femur.) 



Tibia, Fibula, and Patella. 

The tibia and fibula are nearly 
the same length, the latter being 
the smaller and more slender bone. 
The tibia alone articulates with the 
femur. The distal articular surface 
of the tibia is concave. 

The patella is well developed. 

The ankle-joint is between the 
tibia and the astragalus. 



X'. 

ta. Tarsus. 
c. Calcaneum. 
as. Astragalus, in birds ankylosed 

to the tibia. 
w. Navicular. 

1. External Cuneiform. 

2. Middle „ 

3. Internal „ 

4. Cuboid. 

dt. Distal tarsal bone, in birds an- 
kylosed to the metatarsals. 
mt. Metatarsus. 
ph. Phalanges. 



Hind Foot. 

The tarsus contains 7 bones; viz. 
the calcaneum or heel bone, the as- 
tragalus which articulates with the 
tibia, the navicular, the external, 
middle, and internal cuneiform, and 
the cuboid. 

There are 5 metatarsals, but the 
first of these is very rudimentary. 

There are only 4 digits, the 2d, 
3d, 4th, and 5th ; each of these has 
3 phalanges and bears a claw. 



OF TYPICAL BONES. 
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DUCK. 


CODFISH. 




Femur, 

The femur of the Duck possesses 
a pneumatic cavity. 

This bone is considerably shorter 
than the tibia ; the distal end has 
two condyles, the outer one having 
a prominent ridge, which plays be- 
tween the tibia and fibula. 

• 




• 


Wanting. 




Tibia, Fibula, and Patella. 

The fibula is much shorter than 
the tibia, the lower extremity being 
reduced to a slender style. 

There is a space between the 
upper ends of the tibia and fibula, 
in which the ridge of the outer con- 
dyle of the femur plays. The tibia 
and fibula may be ankylosed. 

The tibia has the front of its upper 
end produced into a large cnemial 
process, and to its lower extremity 
the astragalus becomes ankylosed, 
and forms a kind of double condyle. 

The patella is ossified. 

The ankle-joint is between the 
proximal and distal tarsal bones. 






Wanting. 




Foot. 

There are no free tarsal bones, 
the proximal division being united 
to the tibia, and the distal division 
ankylosed with the coalesced meta- 
tarsal*. There are 4 metatarsals and 
4 digits developed. The 2d, 3d, 
and 4th metatarsals coalesce, but 
the 1st remains separate. The num- 
ber of phalanges to each digit is, to 
the 1st digit two, to the 2d three, to 
the 3d four, and to the 4th five. 

All the terminal phalanges bear 
claws. 


Ventral Fin. 
This shows no parts correspond- 
ing to the femur, tibia, and fibula, 
and probably the entire fin corre- 
sponds to the foot of the higher 
vertebrata. 
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A COMPARATIVE TABLE OF THE BOtfES OF THE SKULL. 



The names of the bones which are preformed in cartilage are printed in small letters, 
and the names of those tones which are formed in membrane are printed in small capitals. 





MAMMAL. 


BIBB- 


FISH. 




g 

ar 


Basioccipital. 

ExoccipitaL 

SupraoccipitaL 

Sometime* there is a 
small membrane bone 
developed above the 
mpraoecipital. 


BasioccipitaL 

Exoccipital. 

Supraoccipital, 


BasioccipitaL 

ExjoccipitaL 

SupraoccipitaL 


w 


Jd segment, 


Basi sphenoid. 
Aliephenoid. 


Basisphenoid. 
Alisphenoid. 


Basisphenoid. 

This hone is oetia- 
rUnzally deteloped^hut 
is always smalL 

AlisphenoitL 
Sometimes wanting. 


9 




Parietal. 


Pametal. 


Parietal. 


2 T 




Freephenoid. 


Freephenoid. 






Very rarely amfied. 




1 

*T3 


Orbitoephenoid, 


Orbitosphenoid. 

Frequently twwwi* 
fbed t 






Rarely ossified. 






Frontal. 


Frontal. 

Parasphenoid. 

Heprete&ted in part 
by the rostrum, oftph-e- 
nmd. 


Frontal, 

Pa RABFIEENOID. 












LlNOtTLA SPHBNOID- 

AU8, 


Basitemforal. 











BONES OF THE SKULL. 
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I 



MAMMAL. 



Ethmoid, 

or Mesethmoid. 
Superior turbinal 
Middle turbinal. 
Inferior turbinal. 

Nasal. 
Vomer. 



bird. 



Ethmoid, 

or Mesethmoid. 
) Prefrontal, 
J or Parethmoid. 



fish. 



Generally unossified. 

Nasal. 
Vomer. 



Ethmoid, 

or Mesethmoid. 
Prefrontal, 

or Parethmoid. 



Nasal. 
Vomer. 



i 



s 



Prootic. 

Opisthotic. 

Epiotic. 

Rarely represented. 



Squamosal. 
Tympanic. 



Stapes. 
Orbiculare. 



Prootic. 
Opisthotic. 
Epiotic. 
Pterotic. 

Sphenotic. 

Occasionally ossified. 
Squamosal. 

Sometimes repre- 
sented by small ossifi- 
cations. 

Columella auris. 



Prootic. 
Opisthotic. 
Epiotic. 
Pterotic. 

Sphenotic. 

Preoperoulum. 
Interoperoulum. 



o 



£ 



I 



Premaxilla. 

Maxilla. 

Jugal. 



Lachrymal. 



Palatine. 
Pterygoid. 

Internal Pterygoid 
plate. 
Mesopterygoid. 

Sometimes ossified. 



Premaxilla. 

Maxilla. 

Jugal. 

quadratojugal. 

Lachrymal. 

Supraorbital. 

May be developed. 
POSTORBITAL. 

May be developed. 
Palatine. 
Pterygoid. 

Mesopterygoid. 
Mostly present. 



Premaxilla. 

Maxilla. 

Jugal. 

Preorbital mucous 

BONE. 

Supraorbital. 
May be developed. 



Palatine. 
Pterygoid. 
Fctopterygoid, Huxley. 

Mesopterygoid. 
JSntopterygoid t Bva\ey. 



H 






1 



I 






Eamus of Lower 
Jaw. 



Malleus. 



Dentary. 

Splenial. 

Coronary. 

Angular, 
surangular. 

Articular. 
Quadrate. 



Dentary. 



Found in Lepidostevs. 



Found in Lepidostevs. 
Angular. 



Found in Lepidosteus. 

Articular. 

( Quadrate and 

( MetapterygoidL 
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BONEB OF THE SKULL. 





MAM MAI*. 


BIBD. 


FISH. 




1 

© ■ 

I 

3 


1 

m 

J 

S 
3 
1 

8 

i 

1 


Basihyal. 

» 


BasihyaL 


Basihyal, 

or Glosaohyal* 
HypohyaL 
Ceratohyal, 
EpibyaL 




Ceratohyal, 

Epihyal, 

Stylohyal. 

TympanohyaL 

InterhyaL 

Sometime* found in 
the Stapedius muscle. 


Ceratohyal. 








1 


InterhyaL 

Sometimes present l 
but coalesces with the 
Columella aurU* 


InterhyaL 

Also called Stjfk* 
hyal. 

Basibraxchioste- 

GAL, 

Bran ghiosteg al 
Kayb, 

SUBGPKRCULUSt. 
OPERCULUM. 

( Hyomandibular 
( and Symplectic. 


^ 






<>1 
















i 

If 




Incus, 


( Not represented 1 
[ by bone, j 






Basibranchial. 

Sometimes called tlte 
Urohyal* 

ThyrohyaL 


1st Basibranchial. 

1st Branchial Arch* 


3d Visceral ] 
Arch* J 


ThyrohyaL 


4th 






*■** ji ii 


* Lli Jl JJ 






5th „ „ 






3d »> n 






6th 






4 th „ n 


ulu ji ii 






7tf 






5th ,, „ 


1 u 


1 ii 


M 







* The homologies of the bones of the hyoid arch have not yet been satisfactoril; 
determined. 



